KFe 2 Se 2 . The K atoms on the topmost layer are highly mobile and most of them can be easily desorbed during annealing; thus the film is Se-terminated. We attribute the protrusions on the surface in Fig. 1B to the residual K clusters. The STM image with atomic resolution in Fig. 1C shows a 3.9 Å × 3.9 Å square lattice consistent with the X-ray data for (001) plane of KFe 2 Se 2 (1) . Therefore, the surface is that of a stoichiometric KFe 2 Se 2 single-crystalline film and no surface reconstruction is observed.
Although the lattice structure is uniform throughout the film surface, inhomogeneity in the electronic structure is clearly revealed in STM images at certain bias voltages (see Fig. 1D ).
Generally, the film is separated into two regions labeled by I and II in Fig. 1D . The 1×1-Se square lattice is uninterrupted when crossing the boundary of the two regions. At a bias voltage within ±100 mV, region I exhibits a √2×√2 superstructure (10, 15) (Fig. 1E ) with respect to the original Se lattice. The √2×√2 charge ordering has its origin in the block antiferromagnetic state of the underlying Fe layer (16) . In the ground state of KFe 2 Se 2 , each four Fe atoms group together to form a checkerboard pattern with antiferromagnetic order, leading to a charge density modulation on Se sites. This checkerboard phase driven by magnetic exchange coupling breaks the original symmetry of the tetragonal lattice but still retains a four-fold symmetry.
Scanning tunneling spectroscopy (STS) probes the local density of states of electrons. The STS of region I shows a 10 mV dip near the Fermi level (Fig. 1F) . The same feature was also observed on the cleaved K x Fe 2-y Se 2 single crystal (15) . The dip may stem from the √2×√2 charge ordering but does not imply superconductivity because the bottom of the dip still has finite density of states and the spectrum is essentially independent of temperature from 0.4 K to 4.2 K. Therefore, region I is a nonsuperconductive metal.
We observe a different charge ordering in region II (Fig. 1G) . The fret-like pattern breaks the four-fold symmetry and is visible within a bias voltage of ±60 mV. The basic building block of the pattern is a √2×√5 charge density modulation (see the parallelogram in the inset of Fig.   1G ). The region is divided into domains depending on the orientations of the stripes.
The STS of region II (Fig. 1H ) exhibits a full energy gap centered at Fermi level and two pronounced coherence peaks, indicating that region II is superconducting with a nearly isotropic gap. The superconducting gap Δ=8.8 meV is estimated by half of the energy between the two coherence peaks and in close agreement with that obtained by angle-resolved photoemission spectroscopy (ARPES) (17) (18) (19) (20) . A smaller gap of 7.2 meV (indicated by arrows in Fig. 1H ) is also revealed in STS. Since the hole pocket at Γ point is absent in K x Fe 2-y Se 2-z superconductor, superconducting gaps must appear on the electron pockets at M point. The double-gap structure can be attributed to the two d-electron bands at M point.
Although it is not feasible to do transport measurement on the K x Fe 2-y Se 2-z film at present, the occurrence of superconductivity is further supported by the response of STS to external magnetic field or magnetic defects. Similar to KFe 2 Se 2 (110) film (14) , no magnetic vortex is observed in the superconducting state of region II. Nevertheless, the effect of magnetic field is still manifested itself by reducing the coherence peaks in STS (see Fig.S1 ). Stronger suppression of the coherence peaks can be achieved by magnetic defects, which locally break the timereversal symmetry ( (001) film is smoother than that in the (110) film grown on graphene [14] .
The difference may help to explain the larger superconducting gap observed in this work. (Fig. 4B ) at a location away from Se vacancies exhibits very similar superconducting gap to that on KFe 2 Se 2 with √2×√5 charge ordering (Fig. 1H) . The coherence peaks are weaker than those in Fig. 1H because of the existence of defects. The Se vacancies carry magnetic moment, giving rise to bound states (Fig. S4 ) similar to those in Fig. 2D . The vacancies break the magnetic ordering in KFe 2 Se 2 and induce superconductivity in the parent compound. The disorder-induced superconductivity exists in other iron-based superconductors as well, for example, Ba(Fe 1-x Ru x ) 2 As 2 (24) and BaFe 2 (As 1-x P x ) 2 (25) where Fe and As are isovalently substituted by Ru and P respectively. Uncovering this second path leading to superconductivity indicates that it is possible to prepare a superconducting KFe 2 Se 2-z sample without √5×√5 Fe vacancy order.
By demonstrating two different ways to induce superconductivity in the parent compound KFe 2 Se 2 , we have elucidated the existing controversies in K-doped iron selenide superconductors.
The apparent coexistence of superconductivity and antiferromagnetism with large magnetic moment is, as a matter of fact, a "symbiotic" relationship taking place at the mesoscopic scale.
These findings may open a new avenue for manipulating the superconducting properties of materials. 
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